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Roll Call and Introductions

Review
 Agenda

Meeting Objectives
Previous Meeting Summary

TPR Comments

Technical Input on Approach

Overview and Responses

AC Comments

Groundwater Model
Monitoring Networks

Sustainability Criteria — Levels
and Quality

AC Comments

5. Preliminary Analysis Results

 Groundwater Model
e AC Comments

Refined Analysis
* Cross Sections
* AC Comments

Field Program Update
Public Comments

Next Steps & Closing Remarks
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; Meeting Objectives and Minutes

* Meeting Objectives
e Share groundwater modeling approach and preliminary results
e Gain input on Sustainable Management Criteria approach
* Review refined geologic cross sections
* Provide field program update

* Meeting Summary
e See Handout 1

Draft Work Product sandiego.gov




y-

San Pasqual Valley GSP
Technical Peer Review Meeting

TPR COMMENT REVIEW

Dirafft Work Procuct



TPR Comments Received - Overview

1. Bottom of Basin: Concern was expressed about how decision was made on the
basin boundary definition

e According to SGMA, a basin’s boundaries shall be as identified in Bulletin 118. Bulletin 118
indicates that the physical bottom of a basin occurs where the porous valley deposits contact
the underlying bedrock. It further states that the water bearing units of the San Pasqual
Valley Groundwater Basin are alluvium and residuum. The Core Team recognizes that we do
not understand the interaction of the basin with underlying granitic rock. If groundwater
conditions require the implementation of management actions, additional data collection,
s;c]udies, aquifer testing and/or surveying may be recommended to improve understanding of
this interaction.

2. Various editorial suggestions and corrections
* Are being incorporated into the figures

3. Historical groundwater data exists in areas without current monitoring

e Historical data will be used in the groundwater conditions section, while describing
groundwater in the basin.

4. Well Metering Information
* |s going to be used (where available) during model development
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4 TPR Comments Received - Overview

5. Cross-Sections: Request for increased detail on cross-sections

* Increasing level of detail by adding well construction of wells in cross-section, and adding
lithology at well locations

* Worked with Frank Konyn to identify additional logs in the area of ‘the bump’ to re-route the
cross-section through the middle of the basin to the south of the outcrop
6. Land Use: How land use will be improved and used in the GSP
e Details on how land use is being used are presented today

7. Monitoring Well 129 Construction: Concerns about the construction of
monitoring wells

 City is working with Kleinfelder to address Well 129 construction challenges
 Lithology is still useful, monitoring points will be useful in GSP implementation

8. Was High TDS in streams in 2011 the result of runoff from a fire?

* Aerial photo imagery does not show a fire in the immediate watersheds near SPV the 5 years
prior to 2011 (2007 fire?)
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% lechnical Input — Approach
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Y, 4 Technical Input — Approach

Planned Flow Modeling Codes

USGS One-Water Hydrologic Flow Model USGS Basin Characterization Model (BCM)
Processes represented in the BCM
Snow processes Climate inputs Energy balance

Sublimation Precipitation Solar radiation
Prepared in cooperation with the Bureau of Reclamation

One-Water Hydrologic Flow Model:

: Potential
A MODFLOW Based Conjunctive-Use Simulation Software Snow Air orene

accumulation temperature euapﬂl;:l;STI;ilatiﬂn

Watershed
available water
(excess water)
Vegetation &
Water balance | landscape

Soil profile

Actual
evapotranspiration

100 Total soil porosity about 30-70 percent (AET)

- Field capacity Soil | 001 -
Plant available ;

Wilting point ~ Water 1 g
-1,000

I, in MPa

L

1a

~ Climatic
 water deficit
(PET-AET)

Infilled
fractures Fractured

Open bedrock
fractures

Techniques and Methods 6—A60

U.S. Department of the Interior Basin
U.S. Geological Survey : groundwater

recharge

_Soil water content,
In percent saturation
Nl
o8
Soil water potent|

Water supply
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w2 lechnical Input — Approach

& Summary of Planned Model Domain and Codes

e Use same/similar model domain as used for
the Salt & Nutrient Management Plan

e Use BCM to compute stream and
groundwater inflows to GSP flow model
domain from watershed areas tributary to
GSP flow model domain

* Use One-Water Hydrologic Flow Model
code within the GSP flow model domain

Draft Work Product

GSP Flow
Model Domain

Use BCM
Out Here
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Y, i Technical Input — Approach

7 How Land and Water Use Fits Into the Modeling Process

CalETa Actual ET Land Use

(2005, 2010-2017, 2019)

Adj. Crop Coefficients by
Land Use
(All other years)

Irrigation
Methods & ; Climate Data
Efficiency
80,000
70,000
e 60,000
— e 5 jzzzz /A\ N\ N\ /\ /A\ /\ | —Applied Irrigation Water By Parcel
= “t:i"i/"‘::“o"‘ "E 30,000 / \ A / \ / \ { \ A / \ /
2 20000 ﬁ%{—bw /AR / --Deep Percolation By Parcel
Y’Q’T’ 10,000 {oall Py o Loh [ A\ f‘l/\\
. —Precipitation (af) Evapotranspiration (af) —Applied Water-inside basin (af) —Deep Percolation (af)
Numerical Flow Model i e " i
Water Budgets
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Technical Input — Approach

Basis for Land Use Mapping

* We reviewed SANDAG, SANGIS, DWR County, and LandIQ datasets

— Datasets are incomplete or inaccurate for model needs
— Data contains limited specificity of agricultural crops

* We reviewed SNMP land use

— Contains the best resolution of data to capture entire model domain and the
range of specific agricultural practices

— Contains well-to-parcel relationships

* We refined SNMP |land use geodata to produce 2005 and 2018 datasets
with the aid of 2018 aerial imagery

— Provided to GSA for stakeholder review of accuracy (see Handout 2)
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s Technical Input — Approach
< 2005 Land Use

P, %

D SPV Groundwater Subbasin
2005 Land Use
Avocado

[ citrus

[ Grapevines
[ Truck Crops
[ Nursery

[1 Greenhouse
[ Feediot

[ dle

[ Golf Course
[ Winter Forage
Summer Forage
[ Native Shrub
[ Riparian

[ Turfgrass

[ urban Landscape

[ Rural Landscape

[ Open Water - Groundwater
Open Water - Irrigation

&
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i Technical Input — Approach
S5 2018 Land Use

0

' oo e

[ sPV Groundwater Subbasin
2018 Land Use
[ Avocado
[Icitrus
[ Grapevines
[ Truck Crops
[ Nursery
[_] Greenhouse
[ Feediot
[ dle
[ Golf Course
[ Winter Forage
Summer Forage
[ Native Shrub
[ Riparian
[ Turfgrass
[ urban Landscape
[ Rural Landscape
[ Open Water - Groundwater
Open Water - Irrigation

W
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s Technical Input — Approach

" How Land and Water Use Fits Into the Modeling Process

CalETa Actual ET
(2005, 2010-2017, 2019)

Adj. Crop Coefficients by
Land Use
(All other years)

Irrigation A
Methods & &
Efficiency =

Climate Data

80,000
70,000
— 60,000
_— y jzzzz AN AN N /\ JA\ /\ , —Applied Irrigation Water By Parcel
$ ool /L A A AW /AN
g 20000 W/Jr/%v{—bw J N --Deep Percolation By Parcel
"TT' 10,000 LA— P A Tl S \[ e \ f\l PN \
~ - A NN ETAD A AW S L2 VO

—Precipitation (af) Evapotranspiration (af) —Applied Water-inside basin (af) —Deep Percolation (af)

Water Budgets
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. Technical Input — Approach

How Consumptive Use is Computed in the Numerical Flow Model

Consumptive ETeer Example Land
CU = CalETa = K. X ETgpgr Use Dataset Needed? Use Condition
2005 CalETa Direct No 2005
CU = Crop Consumptive Use
2006 CalETa Kc Yes 2005
CalET, = Actual Crop Evapotranspiration
2007 CalETa Kc Yes 2005
K. = Crop Coef ficient
2008 CalETa Kc Yes 2005
ETrgr = Reference Evapotranspiration
2009 CalETa Kc Yes 2005
s 2010 CalETa Direct No 2005
Lo 2011 CalETa Direct No 2018
| 2012 | CalETa Direct No 2018
. 2013 | CalETa Direct No 2018
K, oe 2014 | CalETa Direct No 2018
0.4 2015 CalETa Direct No 2018
0.2 2016 CalETa Direct No 2018
0.0 2017 CalETa Direct No 2018
| Initial Early Season Mld Season | Late Season | 2018 CaIETa Kc Yes 2018
Time 2019 | CalETa Direct No 2018
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s Technical Input — Approach

“ Agricultural Pumping in the Numerical Flow Model

Precipitation

* Hierarchy of water supply in

One-Water Code oo oo Evaporation
— Root groundwater uptake Runoff
. . . Evapotranspiration Stream Outflow
— Precipitation
— Specified deliveries GW Delivery :
‘ tream Inflow

SW-GW Interaction

— Ag pumping (if needed)

Subsurface Outflow

GW Pumping

Subsurface Inflow
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Sustainable Management Criteria (SMC

Sustainability Indicator

Groundwater Levels Groundwater elevations

Groundwater Storage  Groundwater elevations

c | : | : c

Degraded Groundwater Water quality measurements

Quality

Land Subsidence Groundwater Elevations
Depletion of Groundwater Elevations
Interconnected Surface

Waters
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* Representative
Groundwater Level
Network

* Wells with existing
monitoring data

e Wells that will be
monitored in the
future

* Note: Newly
constructed wells
are not included due
to not having
measurements
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33055511/010102
A
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A /A

A
Mies g -
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CURRAN
p— S| & Groundwater Level Monitoring Network Well DRAFT FigLII'E WF4-1
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Project & 0011197
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Level Monitoring Network




* Representative
Groundwater

Quality Network
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Project # 0011157

Legend

A+ Groundwater Quality Monitoring Network Well
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San Pasqual Valley GSA
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% Sustainable Management Criteria (SMC)

Sustainability Indicator

Groundwater Levels Groundwater elevations
Groundwater Storage  Groundwater elevations

c | : | : c

Degraded Groundwater Water quality measurements

Quality

Land Subsidence Groundwater Elevations
Depletion of Groundwater Elevations
Interconnected Surface

Waters
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Sustainable Management Criteria

Term Diagram — Showing Two Conditions

r Axis

Sustainability

|
1 ‘
Measurable Objective ‘ ‘ ——
A \ \ | | Measurable
______ | | \ ‘ dbjective
> \ ‘
£ ‘ 1 | 1 1
e [ [ \ [ [
— |
______ cl= \ \ \ \
_— |
oof 1 1 | 1 1
(0]
2|5 l | l | |
Interim Milestones g | | | | |
o | |
o\ = —— - - o } ‘ } }
Current Condition \ | \ \ \
|
______ \ 4 ‘ 1 ! : Minimum 'I"hreshold

Minimum Thresho | d e

Undesirable
Results

Undesirable
Results

x Interim Milestones

—) Glide Path
=== |Veasureable Objective = Quantitative Value. Leads to the Sustainability Goal (which is a qualitative condition)

e Minimum Threshold = Quantitative Value. If surpassed leads to Undesirable Results (which is a qualitative condition)
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_ Sustainable Management Criteria

" Minimum Thresholds Input

* Seeking TPR input on considerations for setting Minimum Thresholds

» Stakeholder input considered:

e Well infrastructure

* Consulting team considered for first cut:

GDEs

Conditions at January 1, 2015
Historic Low

Number and depth of WCRs near each

monitoring well

GDEs monitored with a different network

e Other Considerations?

Sustainability
Indicator *
Undesirable
Results
Consideration®

II. GROUNDWATER ELEVATION

Chronic lowering of groundwater levels
indicating unreasonable depletion of supply,
which results in:

a. Adverse impacts to the viability of
agriculture, and the agricultural economy.

b. Unusable and stranded groundwater
extraction infrastructure.

c. Need to deepen or construct new wells,
d. Adverse impacts to domestic wells users.
e. Adverse impacts on connected ecosystems.

Minimum
Threshold
Consideration °

s Local well infrastructure depths
« Groundwater dependent ecosystems

Draft Work Product
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~ Sustainable Management Criteria

" Well Infrastructure

* Depth of Well Completion Reports R > ee
L 4
* 15 wells in Section 9 are used to compare MW-1 ’8  JPUN 09 W_IO
. . ® o
e 29 wells in Sections 16 and 17 are used to @ o ®
compare MW-2 * . o . @
TOWNSHIP GRID oo ® o °¢
MORTH o o R R
<
WEST MT‘DI.&BLD BASE LINE EAST TOWNSHIP 5 SOUTH @ 17 L X 4 o 16
RRE INIERRE RANGE 12 EAST . b MIv® o o
= Bl A|4]3]|2]|1 ¢ @ * @
S [ R RCIRRRE SECTION 22 & L JPS
= ® ® &
=P 18] 17] 15[ 18 aat D/ CIBIA
S s Va 19 20{ 21 E FHG H
St MILIKY
E G ?ﬁ\’\ N 'P [l R
SOUTH 005S012E22P001M
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Sustainable Management Criteria

Well Infrastructure

* Limits of Well Completion Reports [[ = [ -
R: 02W. R: 02W, R: 01W R: 01W R‘:\OIW R: 01W. R: 01E
) o . S:23 S: 24 S: 21 S:122: S: 23 S:24 S: 19
* DWR’s WCR database typically is e
. . S 22 :: : : T:125 125 T:12S T:12S
missing 20% of wells
* This was improved by adding City and T e ‘
County WCRs 258G T NEPE 2] ot
. . T 1350 4535 2536 LV 57 = A _55 =2 ——>"35 LS >3l
* Sections (1 square mile) often 4 — , A
. . . ; ] z ) _ ; f T:135 ‘ ; .
include areas outside of the basin T e L A e N o T A T
S: 02 S: 01 : S: 06 S: 05 S: 04 S:102 S:01 S: 06
* Wells in the WCR database are not [ ;, _+ ’\{
7o T: 13S) > 1 35 l Us 415 : T: 135 T: 135
commonly reported when may be o L sl (e R e o | o
: : i11:#13S ’ : S:10
not in service or destroyed i
e T e | o (el R o L A
Ré:olzxv s: 13 S:18 s: 17 R§;°116W Si15 570 | [ ——— @3@
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Sustainable Management Criteria

Potential Minimum Thresholds

Groundwater Elevation (ft.)

459
439

Hydrograph SP089

419
399
379
359

339

Historical Low

319
299
279

259
239
219

GSE: 439 f.
Total Depth: 190 ft.

199
2007

2008

—e— Dbserved GWE

====25th Percentile Total Depth (167 ft.) —— WY 2015 Greatest Depth (91 ft.)

2009

2010 2011 2012 2013

2014 2015 2016

Calendar Year

m— Ground Surface

— — Shallowest Depth (69 ft.)

Historical Max. Depth (108 ft.)

2017 2018 2019

- = 10th Percentile Total Depth (124 ft.)

20
40
60

= 00
o

T T T
o o B M g
O & © O

Depth Below Ground Surface (ft.)

3

220
240
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Sustainable Management Criteria

Potential Minimum Thresholds

Hydrograph SP070

402 2015 Low

382 W ’
362 20

= Historical Low — £
€ 342 T Shallowest Nearby Well _ 40 g
s 322 60 &
T 30 80 @
K -
w282 100 §
=
& 262 120 &
=
'E 242 GSE: 2382 ft. 140 E
E 222 Total Depth: Linknown 160 E
. =
@ 20 10th Percentile of Nearby Wells 180 8
182 ...... -— o o | e e S B I L R v e o w B . R R T e e v o w =W E'Dﬂ S
162 25th Percentile of Nearby Wells 220
142 240
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Calendar Year
—a— QObserved GWE = Ground Surface — — Shallowest Depth (50 ft.) = - =10th Percentile Total Depth (195 ft.)
-=-=—-25th Percentile Total Depth (228 ft.) —— WY 2015 Greatest Depth (15 ft.) Historical Max. Depth (19 ft.)
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Sustainable Management Criteria

Potential Minimum Thresholds

Hydrograph Rockwood MW-3
446
426 0
- 406 20 ;
£ 386 40 o
L")
§ .6 __ a01>tow _____ shallowestNearbyWell _ 60 §
T 34 — 80 @
o Historical Low o
W 326 100 §
€ 306 ... _._--oo.n . = ~_ . 10th Percentile of Nearby Wells ~___ _ _ _ _ mimbmm.-. 120 §
2 286 140 3
3 26 ol 25th Percentile of Nearby Wells . 160 3
I 246 GSE: 426 ft. 180 S
Total Depth; 191 1it. E
226 Perf Top: 50 ft. 200 5
206 Perf Bot: 130 ft, 290)
186 240
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Calendar Year
—a— Observed GWE = Ground Surface — — Shallowest Depth (69 ft.) — - =10th Percentile Total Depth (124 ft.)
====25th Percentile Total Depth (167 ft.) —— WY 2015 Greatest Depth (77 ft.) Historical Max. Depth (95 ft.)
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Sustainable Management Criteria

Potential Margin of Operational Flexibilit

* Margin of Operational Flexibility (MoOF)

e Used to set a ‘buffer’ of storage above the minimum threshold to set the
measurable objective

* For this draft, we selected 5 years of storage
Hydrograph SP073

466

446 0

Q26 st — | e e e e e e e — 20 =
- ] £
= 406 40 4
c (%]
S 386 W 60 £
= =
g 366 31’ Diff / 80 w
2 Irrerence -
E 346 V __________________ 100 §
% 326 | l 120 5
3 306 / 140 2
T | Five Years | 81’ Difference o
S 286 I | 160
o =P ©
G 266 : =a R = | 180 £

GSE: 446 ft. ~ | N | )

246 Total Depth: 192 ft. Y v 200 o

226 = 3| 220

206 I I 240

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Calendar Year
—a— Observed GWE == Ground Surface —— Minimum Threshold (10th Percentile of Well Depth) — Measurable Objective (Minimum Threshold + MoOF)
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Sustainable Management Criteria

Potential Margin of Operational Flexibilit

* Margin of Operational Flexibility (MoOF)

e Used to set a ‘buffer’ of storage above the minimum threshold to set the
measurable objective

* For this draft, we selected 5 years of storage

Hydrograph Rockwood MW-2

445
425 0
_ 405 20 E
£ 385 40
5§ 365 60 8
= ' N —-— —— t
8 s 8’8 Difference ’ A __|_ 20 3
[} - 5]
§ 305 X | | | 120 &
.é 285 — / I | 140 2
1 i -
s 26 18’ Difference . ol 160 3
O 245 = = 180 &
~N ~N 3‘
225 ol ol 200 A
c c
205 3| =3 220
185 I I 240
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Calendar Year
—e—QObserved GWE === Ground Surface ——Minimum Threshold (10th Percentile of Well Depth) —Measurable Objective (Minimum Threshold + MoOF)
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_ Sustainable Management Criteria

Minimum Threshold and Measurable Objective

* Set Measurable Objective by adding the 5-year change to the minimum
threshold

Groundwater Elevation (ft.)

Hydrograph SP073

466
446 0
426 20 £
406 40 "
386 W 60 £
366 80 @
©
346 100 S
()
326 120 §
306 140 g
286 160 2
266 180 =
GSE: 446 ft. )
246 Total Depth: 192 ft. 200 A
226 220
206 240
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—e— QObserved GWE

== Ground Surface

Calendar Year

—— Minimum Threshold (10th Percentile of Well Depth)

Draft Work Product
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_ Sustainable Management Criteria

Minimum Threshold and Measurable Objective

* Set Measurable Objective by adding the 5-year change to the minimum
threshold

Groundwater Elevation (ft.)

Hydrograph Rockwood MW-2

445
425 0
405 20 £
385 40 o
365 60 &
>4 W 3
©
325 100 §
2
305 120 §
285 140 g
265 160 2
245 180
225 200 @
205 220
185 240
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—»—(Observed GWE

me Ground Surface

Calendar Year

= Minimum Threshold (10th Percentile of Well Depth)

s W2 asurable Objective (Minimum Threshold + MoOF)
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% Preliminary Analysis Results — Flow Model

" Selected Calibration Period & Climate Year Analysis Using PRISM Precipitation Data

15 Most Recent Years
A

30 Mean Annual Precipitation
(14.57 in)

N
92}

N
o

Annual Precipitation (in)
=
(Oa]

10
5
0
o — o < LN O N 0 O O i AN o < LN (Vo] N~ 0 O o oN o
o0 o0 ©0 0 o0 ©0 0 0O O o0 O (@) A O O (@) (@) a OO O o O O O
a OO o O oo o o o o o o o o o o o o o oo o o o o o
i i i i i i i i i i i i i i i i — i i i N (@\l N (@\]
Water Year
Water Year Index P:-:‘I']OLJ \.(: D J\J J“\J\J UV
Wet
Above Normal 2010-2020 2 1 2 2
Normal ) ) )
Dry Selected Calibration Period =»| 2005-2020 3 3 4 2 3
Critical
1980-2020 8 8 8 8 8
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Preliminary Analysis Results — Flow Model

Basis for Selected Calibration Period

* GSP Regulations require a calibration period

Darioo ‘ \ AN \\
of at least the most recent 10 years SEHOCIE E R B Rfe VY
. . . 2010-2020 2 1 2 2
* We plan to use a 15-year calibration period el 2 1 s a3 |z
from 2005-2020 T T B
— Good representation of the five water year
indices
30

— 2005-2020 mean annual precipitation (MAP) is "
similar to long-term (1980-2020) MAP h

— Cumulative departure analysis indicates
2005-2020 period has reasonable balance of
wet, normal, and dry conditions for calibration

— Land and water use and other model input
data are less reliable prior to 2005
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Preliminary Analysis Results — Flow Model

" Mapping Wells to Parcels

* Purpose: Assign wells that support irrigated uses within each parcel, so
irrigation volumes from water balances can be attributed to specific
groundwater (GW) wells in numerical flow model

— “Ground-truthing” of pumping estimates will be conducted with actual pumping data,
as available

Work Completed To Date

* Leveraged previous SNMP effort to map wells to parcels
— Received confirmation and input from City of San Diego during the SNMP effort

* Updated SNMP data based on a recent map provided by City of San Diego

— Included the addition of new wells and refined well-to-parcel relationships (see Handout
#2)
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Y, i Preliminary Analysis Results — Flow Model

e Example Assignments of Wells to Parcels
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Groundwater Dependent Ecosystems (GDEs)

* GDEs are ecosystems that receive the majority of their water supply from
groundwater

* For SGMA analysis, we reviewed the “Natural Communities Commonly
Associated with Groundwater (NCCAG)” dataset

* Wetlands biologist reviews the dataset and compares it with other
datasets, aerial imagery, and USGS mapping

* Wetlands biologist visited SPV to perform site visits to verify remote
sensing analysis

* Wetlands biologist identifies areas as ‘potential GDEs’ or ‘potential non-
GDEs’ after analysis
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Groundwater Dependent Ecosystems (GDEs
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Groundwater Dependent Ecosystems (GDEs
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Groundwater Dependent Ecosystems (GDEs)

* Potential GDEs identified in a large area where depth to the aquifer is greater
than 30 feet, which is the depth the Nature Conservancy uses for GDE roots

* If potential GDEs are present, and not reaching the aquifer — how are they getting

water?
e Potentially surface water
* Potentially shallow perched water
e Potentially mountain-front recharge
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Field Program Update

* The City is working with Kleinfelder to
investigate construction of Well 129

* Aquifer testing is still on hold

* |sotope testing has been completed and
is being finalized

* Aquifer Recharge Assessment report is
being reviewed by the City
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Next Meeting

* Next meeting:
* Thursday October 8, 2020, 9-11:30am

 Public Notices are at:

* Online:
https://www.sandiegocounty.gov/content/sdc/pds/SGMA/san-
pasqual-valley.html
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https://www.sandiegocounty.gov/content/sdc/pds/SGMA/san-pasqual-valley.html
https://www.sandiegocounty.gov/content/sdc/pds/SGMA/san-pasqual-valley.html

* For additional information, please contact:

Sandra Carlson at (619) 533-4235
carlsons@sandiego.gov

Thank You!
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